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School effects on sedentary behaviour in 5–6 year old children
Clarke, JL.; Pallan, MJ.; Lancashire, ER.; Adab, P.
Institute of Applied Health Research, University of Birmingham, Birmingham, 
UK
Background/Aims: Excessive sedentary behaviour has been associated 
with childhood obesity. Schools offer an environment in which healthy 
lifestyle behaviours can be promoted and practised. Previous studies in 
older children (10–12 years) have shown that children are sedentary for 
around two-thirds of school-time. This study aims to investigate school 
effects on sedentary time in 5–6-year-old children, and the relationship 
between school-time allocation for breaks and physical education (PE) 
and sedentary time, within and outside of school hours.
Methods: We used baseline data from 962 children from 50 schools in 
the West Midlands, England participating in the WAVES childhood obe-
sity prevention trial. Sedentary time was measured using accelerometers 
worn for up to 5 days. School physical activity (PA) opportunities were 
identified through a school questionnaire. Adjusted random effects mul-
tilevel models were developed to determine associations between school 
PA opportunities and children’s in- and out-of-school sedentary time. 
Intra-class correlation coefficients (ICCs) were calculated to estimate the 
proportion of variance attributed to between-school differences. Gender 
differences were explored.
Results: On average children were sedentary for 30% of school-time 
(108.5 min/day), but total daily sedentary time was greater during week-
end, compared to school days (464 vs 421 minutes). Significant variation 
was found between in- and out-of-school sedentary time that could be 
attributed to differences between schools. The strongest effect was for 
in-school-time (χ² = 72.50, p < 0.0001, ICC = 0.135) showing that 13.5% 
of total variation in school sedentary time is explained by school differ-
ences. Overall, there is a trend of decreasing school-time sedentary be-
haviour with increased school PA opportunities. However, gender-specific 
analyses suggest that school PA opportunities are somewhat associated 
with both less overall and out-of-school sedentary time in boys, but the 
opposite in girls. There was a significant positive association between 
school provision of PE and breaks and non-school sedentary time in girls 
(B = 8.89 min/day (1.00, 16.79), p = 0.027).
Conclusions: The school PA environment is associated with children’s 
sedentary time. The relationship between school PA opportunities and 
girls’ sedentary behaviours is concerning and warrants further investiga-
tion. In addition, strategies to reduce children’s sedentary time at week-
ends should be prioritised.
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Perceived fussy eating in children at 14 months of age and 
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NOURISH cohort
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School of Exercise and Nutrition Sciences, Queensland University of Technology, 
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Background: Despite research focus on childhood obesity, many parents 
of young children worry that their child is not eating enough. Up to 40% 
of parents characterise their child as fussy or having an ‘eating problem’.1,2 
Feeding practices – prompted by parental concern – that are not respon-
sive to children’s innate cues of hunger and satiety may promote overeat-
ing and overweight.3 This prospective analysis investigates characteristics 
associated with maternal-reported fussiness at age 14 months and feeding 
practices at age 2 years.
Methods: A secondary analysis of data from mother-child dyads in the 
NOURISH4 control group (n = 229) measured at mean child age 14 
months – perception of food fussiness, demographics, weight-for-age 
z-score5 derived from measured weight, and food group intake (grams) 
on 24-hr recall; and 24 months – Feeding Practices and Structure Ques-
tionnaire (FPSQ).6 Structural equation modelling tested the relationships: 
maternal and child characteristics → perceived food fussiness→ maternal 
feeding practices (FPSQ).
Results: Thirty percent of children were perceived as a fussy eater. No chil-
dren were underweight (WAZ < -2). Perception of child as a fussy eater at 
14 months was independent of demographic characteristics and intake 
(perception was associated with lower WAZ cross-sectionally, but this as-
sociation was not significant in the longitundal model). Perception as a 
fussy eater did predict Distrust in Appetite (β = .57, p < .001), Reward for 
behaviour (β = .66, p < .001), Overt restriction (β = .29, p = .02), Reward 
for eating (β = .87, p < .001), and Persuasive feeding (β = .86, p < .001) at 
age 2 years; x2/df = 1.72, RMSEA = .06(.05-.06), PCLOSE = .02.
Conclusion: Maternal perception of fussy eating was prospectively asso-
ciated with non-responsive feeding practices. Use of these practices ap-
pears to be independent of objective measures of child weight and intake 
and may undermine self-regulation and promote overweight.
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Overweight children consume larger meals: Data from the 
Diet and Nutrition Survey of Infants and Young Children 
(DNSIYC)
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Background: It has been the subject of much debate whether overweight 
individuals consume more energy during their eating occasions (larger 
‘meal sizes’) and/or eat more frequently (greater ‘meal frequency’) than 
lean individuals. Research with adults is limited by the potential for un-
der-reporting of intake, particularly among the overweight. We use par-
ent-reported intake for very young children from a large dietary dataset 
in the UK to establish whether meal size or meal frequency is more im-
portant for weight.
Methods: We evaluated data from 3 and 4-day diet diaries collected in 
2564 children aged 4–18 months from the 2011 Diet and Nutrition Survey 
of Infants and Young Children (DNSIYC) to assess cross-sectional asso-
ciations between ‘meal size’ (energy intake per eating occasion) and ‘meal 
frequency’ (number of eating occasions), and i) weight (kg) and ii) weight 
status. Analyses were conducted using linear and logistic regression mod-
els, adjusted for age, sex and birth weight.
Results: Meal sizes were higher in overweight/obese children than nor-
mal-weight children (means = 141 versus 129 kcals, P < 0.001), with a 3% 
increased risk of overweight/obesity for every 10 kcal increase in meal 
size (OR: 1.03; 95% CI, 1.01–1.05). Overweight children consumed larg-
er meals (160g versus 146g, P < 0.001), with a slightly greater percentage 
of protein (means = 12.4% versus 12.0%, P = 0.005) than normal weight 
children, however there were no significant differences in the energy den-
sity, fat or carbohydrate content of their meals. A linear association be-
tween meal size and weight (kg) (B = 0.02, P < 0.001) indicated that chil-
dren weighed 0.02kg more for every additional 10 kcal increase in meal 
size. There were no significant associations between meal frequency and 
weight or weight status.
Conclusions: Meal size but not meal frequency may be a potential risk 
factor for the development of childhood overweight in very early life. Lon-
gitudinal analyses are needed to establish causation.
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